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Introduction: 

Some years ago Sheard!, in his organization of ocular muscle tests 
at the near-point, showed that the chief use of the concept of physio- 
logical exophoria was to determine the prism dioptral value of the 
reflex which he designated as the “accommodative convergence,’ and 
which may be defined as the amount of positive convergence resulting 
from the use of the accommodation at the near point. 


As a result of this work it has been possible to consider the rela- 
tionship between the visual axes of a given pair of eyes in terms of a 
very definite series of reflexes, provided that the full rotational ability 
of each of the two eyes shows that there is present no anatomical 
anomaly or pathological lesion. In terms of this viewpoint, therefore, 
we have classified all such convergence according to the source of the 
stimuli to which it forms the response. These have heretofore been 
considered as three in number: viz., tonic, that supplied by the distribu- 
tion of the tonic reciprocal innervation; fusional, that furnished by the 
desire of the organism for single binocular vision; and accommodative, 
that resulting from the exercise of the accommodative function. 


While there is little question, however, as to the existence of the 
tonic and fusional reflexes, there has, to say the least, been some un- ee 
certainty as to the validity of the concept of accommodative conver- oa 
gence. The principal objection to the viewpoint that accommodative i 
activity is primarily responsible for all of the so-called accommodative ~ 
convergence is that theoretically it is not the only stimulus which could - 
give such a result. The sense of nearness, or proximal sense, might : 
also be a factor in this convergence reflex or possibly be responsible for : 
the total convergence under the given conditions. 


*An abridgement of the material presented before the American Academy of Op- ae 
tometry at Chicago December 18, 1932. ~~ 
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Those who have been interested in the utilization of the so-called 
accommodative convergence values, especially in their relation to the 
interpretation of dynamic skiametric data, have been reasonably con- 
vinced that there is a very real reflex association between the accommo- 
dation and convergence. 

The author has found a considerable degree of correspondence 
between the amount of physiological exophoria and the increased diop- 
tral values in dynamic skiametry, and has reported his results in a 
previous paper. In an as yet unpublished paper he has also reported 
a very high correlation between the amount of accommodative con- 
vergence and the amount of convergence accommodation measured by 
specific techniques in a group of five hundred subjects. Very little other 
work has been done in this field and that which is significant is included 
in the bibliography of the author’s first report on dynamic skiametry 
referred to above. 

The purpose of the present investigation is to determine as far as 
is possible: 

1. The validity of the conception of a reflex relationship between 
accommodation and convergence with accommodation as the stimulus, 
and convergence as the response. 

2. If there is also a proximal stimulus which results in supply- 
ing all or part of the convergence usually attributed to the influence of 
accommodation. 

3. If one or both reflexes are present in a considerable number 
of subjects, to determine quantitatively the relative distribution of 
values expressed as diopters of accommodation and prism diopters of 
convergence. 


Subjects: 

In order that a reasonably typical distribution chart of values may 
be obtained, two hundred subjects were tested, all of whom were cor- 
rected for any existing ametropia and had no marked accommodative 
or convergent anomalies. Subjects ranged in age between 18 and 30 
years, and, for the most part were college students. While a con- 
siderable number of the subjects were familiar with the purpose and 
methods of the investigation, the very simple introspective judgment 
required would not be affected materiaily thereby. 


Apparatus: 

The apparatus used was that available in any well-equipped 
refractionist’s office or eye clinic, and consisted of a phorometer with 
an attached near-point rod and double rotary prisms, and a standard 
illuminated test chart so arranged that with the mirror the fixation 
distance was six meters. ‘The illumination was arranged so as to be 
quite constant in order to eliminate any possibility of variation in the 
responses due to non-constant illumination. 

The fixation object on the distance test chart was a standard sixty- 
meter “‘E,”” and at near was a three-millimeter black “‘E’’ on a small 
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square white card fixed in the holder of the near-point rod at an approxi- 
mate distance of one-third meter from the eyes of the subject. 
Procedure: 

With the ametropic correction of the subject placed in the phoro- 
meter, his attention was directed to the distance object, vertical diplopia 
produced by a six prism diopter prism, base-down before the right eye, 
and the resultant double images were brought into vertical coincidence 
by means of prism values base-in or base-out, thus determining the 
subject’s esophoria or exophoria for distance. 


With the phorometer adjusted for the subject’s near pupillary 
distance, the heterophoria at near was then determined by directing the 
subject’s attention, retaining the vertical prism in position, to the near- 
point object which had been swung into the median line. The eso- 
phoria or exophoria for near was then measured by base-in or base-out 
prisms after the usual oscillation of the object had ceased. Previous 
experience had shown that the first readings in the determination of 
lateral phorias at the near-point usually are not constant and tend to 
increase in the direction of exophoria, thus making it necessary to give 
sufficient time for the images to settle to a relatively fixed position. 


When the lateral heterophoria for distance and near had been 
determined in this manner the physiological exophoria, represented by 
the difference between the two, was ascertained, the value of the accom- 
modative convergence was calculated by subtracting the amount of 
physiological exophoria from the total convergence. The latter repre- 
sents the prism dioptral value of the angle between the visual axes when 
parallel for distance fixation and their position when fixed at one-third 
meter. 

This method of calculating accommodative convergence has been 
described at length by the author in a previous paper?. 

The accommodative convergence as found by this procedure with 
only the subject’s ametropic correction in the phorometer was recorded 
in the first division data. 

Without varying the conditions of fixation for illumination, plus 
one diopter spheres were added to the subject’s correction already in the 
phorometer, the heterophoria at near again determined, and the accom- 
modative convergence calculated as before. 


Plus two diopter spheres and plus three diopter spheres were suc- 
cessively introduced before both eyes and the accommodative conver- 
gence calculated in each case. 


With due care taken to adjust the optical centers of the experi- 
mental lenses to the proper position for the near fixation, it is obvious 
that the only factors responsible for any reflex convergence would be 
either the amount of accommodation present which factor was con- 
trolled by the clear vision obtained for the near-point object, or the 
sense of nearness or proximate sense due to the experimental conditions. 


It is to be noticed that no distance heterophoria test was carried 
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through with the one, two, and three diopter spheres in place. The 
reason for this will be discussed below. 


Results: 

The general distribution of values obtained in each of the four 
tests as set forth in Chart No. 1. It will be noted that the distribution 
of the accommodative convergence with only the subject’s correction 
in place has its high points between 104 and 194 with the greatest 
value at 18 prism diopters. With the plus one sphere added to the 
subject’s correction the principal distribution was between 64 and 144 
with the greatest value at 104. With the plus two sphere added to the 
subject’s correction the greatest distribution was between 44 and 114 
with the modal value at 64. With the plus three diopter spheres added 


Fig. 1 
TESTI. K onty 


NUMBER OF SUBWECTS 


ACCOMMODATIVE Convercence (In *) 


to the subject’s correction the distribution ranged principally between 
04 and 94 with the modal value at 44. It is to be noted that there 
was quite a number of atypical cases in which the physiological exo- 
phoria was but little increased by the addition of the plus spheres. 
Figures 1, 2, 3, and 4 compare graphically the results in each of the 
four tests. It will be seen that the decrease in the accommodative con- 
vergence is much greater between the first and second tests than between 
the second and the third, or between the third and the fourth. The 
decrease, therefore, in accommodative convergence is not proportional to 
the decrease in accommodative activity. 


432 


| 

4 

18 

16 

10 

3 
6 

2 

7 

a 

4 

‘ 

on 


” 


AMERICAN JOURNAL OF OPTOMETRY 


Fig. 2. 
TEST R+100° 
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The distribution of accommodative convergence in the first test 
gives a curve of definite bi-modal characteristics. To a lesser extent the 
same type of curve is encountered in the second test, while the third and 
fourth groups present a much more regular distribution. 


Discussion: 


In view of the care taken to keep the conditions of the experiment 
constant and the apparent ease with which the accommodative activity 
could be controlled, there is every reason to believe that the results 
represent with reasonable accuracy the quantitative values of the con- 
vergence reflex to accommodative stimulation. ‘There is, however, un- 
doubtedly a residual convergence apparently not due to an accommoda- 
tive stimulus in the great majority of the subjects amounting to some- 
where between three and seven prism diopters. For practical purposes 
it may be considered as part of the accommodative convergence, but 
strictly speaking, it is apparently accessory to the actual convergence 
resulting from the accommodative impulse. 


It should be noted that no effort was made to determine the 
heterophoria for distance in tests two, three, and four, due to the fact 
that the blur produced for distance by the addition of plus lenses made 
the judgment of vertical coincidence somewhat difficult. There is no 
reason to believe, however, that there would be found any difference 
between the amount of esophoria or exophoria found with these addi- 
tions and that determined with only the subject’s correction. The 


23 
i 
433 


ACCOMMODATION-CONVERGENCE REFLEX—TAIT 


Fig.d 
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author has expressed elsewhere his views on the nature of the tonic 
reciprocal innervation responsible for muscle balance at distance, which 
to his mind explains adequately the reason why such a difference should 
not be present?. 

It would seem, therefore, that to the three usually accepted sources 
of stimuli responsible for reflex convergence, reciprocal tonic, fusional, 
and accommodative, there should be added a fourth, the proximal. 


In discussing these reflexes and their stimuli sources it must be kept 
in mind that under normal conditions of fixation the accommodative 
convergence reflex is probably entirely absent except during the actual 
process of fixation of an object. When fixation is attained, the position 
of the visual axes is controlled by the reflexes from the peri-macular 
fusion area which modifies the distribution of the tonic reciprocal inner- 
vation responsible for the convergent relations of the eyes. 

Summary: 

1. The results would seem to uphold the concept of accommoda- 
tive convergence as they show that with fusional dissociation, and 
within certain limits, the degree of convergence is dependent upon the 
amount of accommodation for the near-point. 

2. There is also present a convergence apparently unrelated to 
accommodation and dependent upon a built-up association relationship 
with the proximal sense. The average value of the latter in the two 
hundred cases was 5.8 prism diopters and its greatest frequency dis- 
tribution was between one prism diopter and nine prism diopters. 
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Fig. 4. 
TEST IW. R. +300 


NUMBER OF SUBJECTS 


ACCOMMODATIVE ConreRGENCE (iw 4) 


3. The relationship between the amount of accommodative 
stimulus and the resultant convergence reflex is not quite proportional. 
The data shows a proportionately lesser amount of accommodative 
convergence for each added diopter of accommodative inhibition. 


REFERENCES 
1Dynamic Ocular Tests, Columbus, 1917, pp. 58-85. 
2A Quantitative System of Dynamic Skiametry, American Journal of 
Optometry, Vol. VI, 1929, pp. 677-678. 
3A Quantitative System of Dynamic Skiametry, American Journal of 
Optometry, Vol. VI, 1929, p. 681. 
*The Role of Reciprocal Innervation in Extra-Ocular Muscle Balance, 


Trans. American Academy of Optometry, VI, Minneapolis, 1931, 
pp. 88-93. 


DR. EDWIN FORBES TAIT, 
12TH ST. AND SPENCER AVE., 
PHILADELPHIA, PA. 


4 
1 
3 4 

+ 
2 

435 


TWO NEW METHODS FOR TESTING THE VISION OF 
ILLITERATES AND YOUNG CHILDREN* 


R. M. Peckham, Opt.D. 
Rochester, N. Y. 


The problem of obtaining definite, reliable information as to the 
actual visual perception, or sharpness of vision, of young children who 
do not know their letters and of illiterate adults is so well known that 
it hardly needs discussion, save to point out the reason for the incompe- 
tency of methods heretofore employed. This we may and should do, in 
order to find better methods. 


At the very outset, to avoid any controversy over terminology, let 
me say that I am fully aware that we cannot measure either the visual 
acuity of the retinal elements or the resolving power of the eye as distinct 
from the perception faculties of the central nervous system behind the 
eye; in brief, that our visual tests do not measure ‘‘visual acuity’’ in 
physical terms, but that they are mainly introspective psychological tests. 
But, since we have got along pretty well in the past by using such visual 
measurements as criteria‘ by which we ascertain whether or not lenses 
should be used to improve vision and if they do or do not give improve- 
ment, it hardly seems necessary for the needs of the general practitioner 
that he should use laboratory methods for distinguishing acuity and 
resolving power from perceptual experiences, even if such critical tests 
were in existence. On the other hand, we would welcome the develop- 
ment of such distinguishing testing or measuring methods, because of 
the basic information they would give us, even though they never become 
a part of the practitioner's every day work. 

Requirements of a Visual T est 

We shall have to grant that if a standard sized object is perceived at 
a specified distance, there must be an approximation to the assumed 
standard of resolving power and retinal acuity. That is, if we establish 
a normal size for the test object by experimental methods, finding an 
average, or ““normal,”’ and if that normal sized object is recognized at 
its “‘normal,’’ or specified, distance, there must be somewhere near the 
normal physical quantities and qualities of resolving power of the eye’s 


*Submitted for publication Oct. 25, 1933. 
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optical system and development of retinal receptors and post-retinal 
nervous elements. Even if experience and familiarity do augment the 
perceptual ability so that faults in the physical elements are thus com- 
pensated in full or in part, yet there could not be visual perception of 
the grade established as the average, or normal, if these physical elements 
were very much subnormal. 

Such a standard has been set. The ability to distinguish a character 
whose lines are of such width that any line, or the space between two 
wide lines, subtends an angle of 1’ at the nodal point of the eye is the 
standard that has been in use for nearly a century. There is considerable 
argument as to whether this is the best standard, as to whether it might 
not be better to change to smaller unit. But the 1’ angle is the present 
standard and we must continue to judge by that standard until it is 
officially changed. 

If the person under examination cannot perceive a character built 
of lines on the 1’ standard, but can distinguish the character with its lines 
twice as wide, that is, subtending at an angle of 2’, then we assume that 
either the optical system or the nervous elements are at fault. If we supply 
lenses with which the person can distinguish the 1’ lines, we then assume 
that we have taken care of the optical deficiency. But if We can find no 
such lenses, by combining objective measurements with subjective tests, 
we then assume that the low acuity is due to subnormal or impaired 
retinal or post-retinal elements. These are the assumptions. Whether or 


not they are always correct or justified assumptions is another story, part 
of which must be included in the present paper. 


Our present test charts are designed from the following assump- 
tions: 20 ft. (6 M.) is taken as the standard testing distance. This was 
once said to be optically equivalent to testing at infinity. Although we 
have learned this was a fallacious theory, we continue to use the 20 ft. 
standard, simply because no one has found a more accurate or more 
convenient one and because of the confusion that would follow if a 
radical change were made. Letters or other symbols are drawn whose 
lines are of the width subtending a visual angle of 1’. It is assumed that 
an object visible at 30 ft. must be 1.5 times as large as the object sub- 
tending an angle of 1’ at 20 ft.; that the line distinguishable at 40 ft. 
must be twice as wide as the 20 ft. line; and so on for other distances. 
Hence, characters are drawn with their lines subtending a visual angle 
of 1.5’ at 20 ft., and are called the 30 ft. characters; others are drawn 
to a visual angle of 2’ at 20 ft., and called the 40 ft. characters; others 
drawn to a visual angle of 5’ at 20 ft. are called the 100 ft. characters; 
and so on. While some experiments have shown that the assumption 
that a character visible to an ideal eye at 40 ft. is not necessarily just 
twice the size of the normal character for 20 ft., yet we continue to 
express our visual findings as 20/40 when the subject’s best vision is of 
a line with a visual angle of 2’ at 20 ft.; or 20/50, 20/100, 20/200, 
etc., as the case may be. 
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So much can be said about the assistance of familiarity with the 
test letters in helping the patient to ‘‘see’’ them, by which we mean he 
can correctly name them, even though the resolving power of the optical 
system does not give an exactly focused image, or even when the retinal 
elements are not just perfect, either because of slight subnormal develop- 
ment, or low pathological involvement, that we could fill a long paper 
on this one subject alone. In this paper we are more concerned with the 
opposite of this, where unfamiliarity with the test characters or uncom- 
prehension of the testing methods leads us to infer that the vision is 
poorer than is the actual fact, that the optical, or refracting, system (the 
resolving power) is at fault, or that the retinal or post-retinal nervous 
elements are of subnormal “‘acuity.’” And when lenses fail to give clear 
recognition of the test characters, we jump to the conclusion of an 
‘amblyopia’ of some sort, ex anopsia or pathological or psychiatric. A 
person may be able to see a picture, but be unable to name it to the sat- 
isfaction of the examiner, if the picture has little resemblance to the 
object it is supposed to represent. Or, if part of the picture. some of its 
lines, are smaller than the standard visual angle of 1’, then the whole 
picture is not seen, hence cannot be named. For example, the head of a 
bird as it is drawn on some illiterate charts, requires a pretty good imagi- 
nation to recognize as a bird anyway, and the pointed beak cannot be 
drawn to the |’ angle, or any other angle, so is unrecognizable at the 
distance which the drawing is designed according to the numeral beneath 
it. 

So we set the requirements for recognition of the visual test objects 
as follows: (1) comprehension of the drawing, which means familiarity 
with the object represented, which requires that the drawing shall not be 
tco greatly distorted, and that all the lines shall be of sufficient width to 
be seen so that all the picture is within the range of the normal resolving 
power and normal retinal acuity of the eye; (2) resolving power of the 
optical system of the eye: (3) development of the receptors in the retina 
(rods and cones) with development and health of the nerve cells and 
fibers of the transmitting and receiving apparatus of the nervous systems 
involved in the processes of sight. I may have reversed the order of their 
natural importance, but this is with the purpose of the development of 
this discussion. 


In this paper I am discussing the first of these three requirements, 
comprehension of the test characters. For, clearly, if the test object is 
not comprehended, it cannot be recognized, and we have no beginning 
point for the investigation of the other two essentials to sharp vision. 
We must first get an idea of the perceptual ability before we can suspect 
that perhaps the refracting apparatus of the eye needs supplementary 
lenses. And before we can think of faults in the nervous elements (am- 
blyopia) we must demonstrate that supplementary lenses will not bring 
clearness of perception up to the established standard. To prove this, 
we are forced back to our first requirement, for the test characters must 
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be fully visible and fully comprehensive if we are to find the lenses are 
or are not accomplishing their purpose. 


In testing the vision of children and illiterate adults, it is the needs 
for estimating this first requirement, comprehension of the test, that have 
not been met in past methods or apparatus. 


Altogether too often has it been assumed that a child’s vision is 
below the normal standard and, since with the aid of lenses the child 
is still unable to name the character, the further assumption is made that 
the eyes are amblyopic, when really the trouble has been in the faulty 
drawings and a testing method beyond the child’s comprehension. I make 
that confession for my own conclusions in the past, which I now think 
were in many instances wrong, since by the methods to be described in 
this paper | have learned that children’s vision is normally as sharp as 
that of adults; but due to the child's smaller experience, he cannot re- 
spond as readily in answering questions and orally naming objects as 
can the adult. 

Due to theories deduced from the philosophies of learning, it has 
been generally assumed that the child develops ‘‘acuity’’ by experience. 
We now have plenty of reason for doubting the validity of such assump- 
tions. It is more probable that the child develops comprehension by ex- 
perience and familiarity, but that the ‘‘retinal acuity’’ in terms of physi- 
cal development is normally present from the beginning. 


In our office methods we are measuring perceiving ability. Such 
being the case, our testing methods must be within the comprehension 
of the subject being tested, or we shall fail to discover his ability. Hence, 
we cannot use letters for those who are letter ignorant. At the other 
extreme, we fall into error in crediting the letter wise, highly educated 
person with a sharpness of vision that he does not have, since we find 
that these individuals will correctly name letters even though they are 
not resolved into gocd retinal images. In these cases, familiarity with the 
letter test characters gives perception an ascendancy over image sharpness, 
so our present letter charts are altogether too easy for this group. Thus, 
we have two quite important problems: the one, to increase the difficulty 
of our tests up to the grade of the comprehension of the letter-wise; the 
other to lower our tests to the comprehension of the letter-ignorant; but 
the in-between group, perhaps 60% to 70% of our patients, are well 
enough served by the present test charts. In this paper, we are discussing 
visual tests for the less intelligent, for those who have little or no famili- 
arity with letters and whose interest we must capture. 


Interest in the test, pleasure with its methods, is undoubtedly one 
of the first requirements. To attain this, the test characters themselves 
and the methods employed must be fully comprehensible to the subject. 
To revert for the moment to the group with high intellectual training, 
the ease with which they are interested in letter tests becomes an obstacle 
to the correct estimation of image sharpness as distinct from perceptual 
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familiarity, and thus letter tests tend to defeat their objective. But to 
those who employ the printed word and alphabet but little, letter charts 
can awaken but little interest. While to those who are letter ignorant, 
such test charts are incomprehensible. If we substitute other characters for 
letters, these must still be comprehensible, they must be forms with a 
meaning. A person, either adult or child, may be able to “‘see’’ a character 
but be unable to name it, if he is unfamiliar with the object represented 
or if the picture is so distorted in drawing that his imagination cannot 
connect the drawing with the object it is supposed to represent. 


Further, the testing methods themselves must be made interesting, 
particularly to the small child. Otherwise we cannot get his attention, 
he will look around the room to find something of more interest. Thus, 
if we can devise ways of making a game out of the test, we have a far 
better chance of finding out what we need to know, which is, how well 
the child can see. 

In testing the vision of adults, we have their interest and assistance. 
They are as anxious to know how well or how poorly they can see as 
we are, and they are just as interested in finding means of seeing better. 
We need make no special provision for capturing interest and attention, 
for they know why the test is made. But with children that interest is 
entirely lacking. They are totally unaware as to whether their vision is 
good or poor, and, more than that, they do not care. Interest in a visual 
test for the sake of the visual test is out of the question. It must be given 
a reason and interest of some other sort, within their comprehension. 
Hence, the more we can bring it into the play realm, the more successful 
we shall be in getting the needed information. 


Present Methods and Their Inadequacies 

Of illiterate test charts we have three types. (1) The broken rings 
advocated by Landolt. (2) The letter E (without serifs), set in dif- 
ferent positions, arms pointing to right or left or up or down. (3) Draw- 
ings of objects, supposedly familiar to everyone. 


The first is a difficult. test; difficult for the untrained, intelligence, 
or perception, of the small child; difficult for the slow comprehension 
of the usual illiterate adult. It is really an acuity test, so far as acuity as a 
physical factor can be separated from the psychological factor, percep- 
tion. It is excellent for the letter wise adult of above average intellectual 
training; adds the difficulty mentioned as desirable in a previous para- 
graph. To use it with children only results in confusion; for the child is 
bewildered instead of being helped in understanding what the doctor 
wishes to know. 

‘The second form, quite widely used, requires a grade of comprehen- 
sion beyond the ability of the average small child, but if the examiner is 
willing to spend a great deal of time and has loads of patience, sometimes 
its use is fairly successful. The best way is to display the character E 
in but one position at a time. A string of E’s in different positions is 
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confusing, detracts from attention to the one at which the examiner is 
pointing. The patient is asked to point, or show with his fingers, the 
direction in which the arms of the character as shown are pointed. It is 
an easy test to use with literate foreigners, whose only trouble is their 
inability to name letters with the sounds to which the examiner is 
accustomed. Some illiterate adults are quick of comprehension, despite 
their ignorance of the alphabet, and this test method works very satis- 
factorily with them. But it is not easy to use with the illiterate foreigner, 
for it is not easy to describe to him in words within his experience. 
Sometimes, if we give to this patient a cut-out E to hold in his hand, 
telling him to turn it to the position of the character shown on the test 
chart, we can obtain fairly good information. But we are never quite 
satisfied in our own minds as to the reliability with which we have 
estimated his sharpness of vision. In fact, it is of small value in deter- 
mining if the prescribed lenses do give the clearest possible vision. 


The nurses of The Society for the Prevention of Blindness, in New 
York, have worked out a game for the child in connection with this 
character E. The child is first taught to make believe the figure is a 
picture of a little animal,—a three-legged animal, if you please. And 
while we are considering that, why not a four-legged animal? It would 
be more natural, easier for the child to comprehend. Here we confront 
tradition, which hampers us at every turn. The original Snellen block 
letters were designed with their limbs of a width to form a 1’ visual 
angle, and the entire block to fill a 5’ angle. The letters, E, B, H, R, are 
the ideal block forms, for not only may the limbs be drawn of the 1’ 
width, but the spaces between the limbs will also be |’ wide in a block 
5’ square. And for some unknown reason, the 5’ idea has stuck in the 
minds of refractionists a great deal better than has the 1’ idea; yet the 
1’ angle is the real criterion in the test. Any series of lines and spaces 
based on 1’ visual angles are of equal value in measuring comparative 
clearness of vision, whether the total size of the block is 5’, 4’, 8’ or 
other dimension, and regardless as to whether the block is square, round, 
oval, or a rectangular parallelogram. 

I have found by experimenting that the child learns to play this 
game much more readily if a four limbed character is used. And always, 
in any such test, every effort must be made to bring every part of the 
method inside the child’s previous experiences; concepts outside his 
previously gained ideas only delay progress, only tend to bewilder. But, 
letting that pass, we go on with the description of this game. 


After the child is inducted to the idea of a three legged animal, 
which he may call a rabbit, or a dog, or a bear, or a fly, or anything 
within his experience, he is told to put his own arms and legs into the 
positions of the little animal. That is, he stretches out his arms to right 
or left, or up or down, to show the direction in which he thinks the 
animal's three legs are pointed. Now note the inconsistency. This animal 
has three legs, the three legs are pointed to the right. The child is to 
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imitate with two arms the position of the three legs of the animal; or, 
he may sit on the floor and with his four limbs reproduce, or imitate, 
the positions of the three legs of the animal. Or, let the animal’s three 
legs be pointed downward. Then the child will lean forward and touch 
the floor with his fingers. But he hesitates, for what is he going to do 
with his four limbs to imitate the three limbs? Again, the three limbs 
point upward. He is supposed to lift his two arms in the air to imitate 
the three upward pointing limbs of the animal. But to his literal mind 
that does not imitate. I have seen children lie down on their backs and 
stick two legs and two arms in the air, then look at the figure and try 
to get one of the legs or one of the arms out of the way. For although 
the child cannot count in numerals, “‘one, two, three, four,’’ he has a 
very definite mental picture of how many in one group as compared with 
how many in another group. By showing them a four legged animal 
lying on its back or standing on its four legs, I have seen them reproduce 
the posture quickly. 

Experimenting with this method, I found that to use a cut-out 
with head and four legs, saying it was a bear or a dog, was far better 
than to use the three-limbed headless E. A series of cardboard cut-outs 
of different sizes, the width of the trunk of the animal and width of the 
four legs made to conform to the 1’ visual angle for the different dis- 
tances represented by the different sizes, worked out fairly well. The 
width and height of the neck agree with the 1’ angle, the head cannot 
be made to conform, since it must be larger and must have a pointed nose. 


But all of this requires considerable preliminary teaching. The 
figure must be given to the child to handle, to become familiar with. 
The child must be taught to assume the postures imitating the positions 
in which the animal will be used later. This takes a great deal of time. 
With the figure E, far more time is consumed in preliminary teaching 
than with the four legged animal. 


In a brochure issued by The Society for the Prevention of Blind- 
ness, in which this method of visual testing with the character E is 
described at length and in very glowing terms, the inventors of the 
method admit that often three or four sessions, on successive days, are 
necessary for getting the required information. The larger part of the 
time is spent in adapting the child to the situation and awakening his 
interest in the game. That the average child enjoys the game, once he is 
adapted to its make believe essential, is true. But it is very doubtful if 
the method is of practical use for the busy practitioner or for making a 
visual survey in a large school. For altogether too much time is taken 
up, not only in the preliminary training of each child but in the pro- 
ceedings of the method itself. The recognition of the failures of preceding 
methods is the most important item in the brochure, and that this 
recognition of inadequacy of former systems of visual testing has led to 
an attempt at improvement is the most important item in the presenta- 
tion of this play method. It is something that the attempt is made. 
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We now come to the third type of illiterate test, the use of charts 
with pictures purporting to represent animals and other objects, which 
the child is to name. There are half a dozen or more of these in the 
market. Nearly every optometrist and oculist has two or three of these 
in his office, which he tries to use now and then, but without much 
success. The reasons for the incompetency of these charts are so manifest 
that it is a wonder anyone could have designed them, or that anyone 
should buy them. But in the matter of buying equipment, we are all 
inclined to be hopeful, more trustful than thoughtful. Their wrong 
points are many and varied. One hardly knows where to begin with the 


catalog of their errors. 


Three of these charts are now before me. One was designed many 
years ago by an ophthalmologist who has left no other record of his 
existence, and this is a sorry monument. One of the others was designed 
by an optometrist, the third by an ophthalmologist, both living. We'll 
just be charitable and suggest that they ought to have known better, 
that they ought to have used these test charts in practice before offering 
them for sale. One is so arranged that only one character is displayed, 
which is a decided advantage, in fact a necessity. If the characters were 
only visible at the distances for which they were marked, this chart 
would be quite usable for illiterate adults and some children of superior 
comprehension. 

In these three charts, the pictures are outline drawings supposed to 
represent something, ‘‘Either on the earth, or in the heavens above the 
earth, or in the waters beneath the earth.’’ Most of the drawings require 
adult experience for the development of sufficient imagination to give 
them a name. Most of them are too far from actuality to be comprehen- 
sible as namable things within the small child’s experience. 


The drawings are made in the 5’ angle block. But the lines, or 
outlines of the pictures, are far less than the 1’ angle. For instance, to 
cite in one of the charts the character marked to be seen by one with 
normal vision at 200 feet: the outside measurements, vertically and 
horizontally, fill spaces subtending a visual angle of 5’ at 200 ft. dis- 
tance; but the widths of the lines themselves fill less than 1/4’ angle 
at 200 ft.; hence, the picture is invisible at 200 ft. The same is true of 
all the other pictures on these three charts; the lines are so narrow they 
cannot be seen by one with normal 20/15 vision at the distances for 
which the drawings are marked. In one of them, the lines in all the 
pictures, for all the distances, are of equal width. In the other two, the 
lines of the larger drawings are somewhat heavier than the lines of the 
smaller pictures, but there is no proportion between the widths of these 
lines and the distances at which the pictures are stated to be distinguish- 
able. The writer has a little better than 20/20 vision at present, but he 
is unable to distinguish any of these drawings on these charts when the 
drawings are set at the distances specified for each; he can distinguish the 
20/40 characters at 10 ft. Using a subject who has 20/10 vision by the 
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Ives test, the 20/40 characters were distinguished at 20 ft., the 20/20 
characters were distinguished at 8 ft., the 20/200 character of one chart 
was distinguished at 80 ft., of another chart at 50 ft., and of ‘the third 
chart at 65 ft. 

I have another illiterate chart, in which some of the characters are 
designed with reference to the 1’ visual angle. But some of the characters 
are representations of animals, stars, shoes, and so on, which cannot be 
portrayed by 1” lines; these are just black figures inside the 5’ block, 
and their outlines are not distinguishable clearly at the specified distances. 


It would appear that those who designed these charts simply made 
some drawings, using the 5’ block idea, but that they did not actually 
set their drawings up at the calculated distances and make tests of the 
clearness with which the outlines could be discerned at those distances; 
they did not use experimental methods, went by theory only, and did 
not include all the theory, ignored the theoretical conditions as well as 
the actual conditions. 

The pictures on these charts are adult conceptions, within adult 
comprehension, but not within a child’s comprehension. He is asked to 
name something that bears no resemblance.to anything with which he 
is familiar. For example, on one chart is a Cuban flag. The United States 
child’s picture of a flag is different from this: the Canadian child's pic- 
ture of a flag is still different. I am now talking of the child of four or 
five. It is true that the child of eight or nine will perceive the object 
represented as a flag, for his experience has widened to take in more flags 
than the one he sees most, and he names the picture as “‘flag.’’ But most 
of those children of that age can get along pretty well with Arabic 
numeral test characters. To the small child that picture represents nothing 
with which he is familiar. | know how astonished I have been to find 
that the small child would not name that picture as a flag, even when 
the card was brought close, to the same distance at which other pictures 
were named. A picture of a woman's high shoe is another anachronism. 
What child of today has ever seen a high shoe? The pictures of cats, dogs 
and horses require a “‘Gestalt’’ ability of interpretation quite above the 
level of the small child’s experience. A derby hat—not a usual sight— 
which is a high solid black mass with a tiny brim, a line so narrow it 
is invisible at half the distance marked as the proper acuity angle of the 
picture, cannot be named by an adult with normal vision at the distance 
marked on the card as indicating the distance at which it should be 
named. No use to go on with this—the difficulty is that the child is expected 
to name something with which he has had little or no previous familiar- 
ity. The designs do not conform to any definite visual angle, and the 
lines which are the real distinguishing features of the pictures are invisible 
at the distances set down as those at which the picture should be seen. 


A solid black star cannot be drawn to meet the requirements of a 
visual test, if the standard in that test is a certain definite visual angle. 
And if the standard is not such a definite visual angle, the information 
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gained in the test has no value as indicating either the acuity or the 
perceptual ability. If a solid star is drawn to size within the 5’ block, 
conceding for the moment that perhaps the 5’ block has some quanti- 
tative or qualitative value in the test, then the star points are invisible 
at this 5’ angle distance; the picture appears as an irregularly shaped 
black mass. A shoe, a hat, an elephant, a cat, a dog, a horse, a wheel- 
barrow, to name some of the objects appearing on these charts, cannot 
be drawn to a scale permissive of a visual angle usable in testing the 
sharpness of sight, if they are drawn in solid black masses. But some of 
these objects may be drawn in outline, provided the lines are of the 
correct width to give the standard 1’ angle for the distances at which 
they are to represent the generally used normal. But if they are so drawn © 
in outline, then the 5’ block idea must be abandoned. If they are kept 
within the 5’ block, then they are so distorted as to become unrecog- 
nizable, and the key points of discrimination, as the trunk and legs of 
the elephant, the legs and tail and ears of the cat, and so on, will be so 
small that they cannot be distinguished at the distance for which the 5’ 
block drawing is designed. Further, most of these objects on these charts, 
if drawn in outline so that all the lines are of the standard 1’ angle 
would be so distorted that only a very active imagination could or 
would recognize them well enough to give them the name the artist 
intends to represent. Some adults might be so imaginative, but few illit- 
erate adults would. Some older children, trained at home to use their 
imaginations, might make fairly shrewd guess on some of the pictures. 
But these children are usually so advanced beyond the average of their 
age, because of their home training, that they are also letter wise, and 
likewise mature enough to take an interest in the test; so special charts 
or testing methods are seldom necessary. 


Another problem in connection with tests of small children is their 
bashfulness before a stranger, which sometimes reaches the stage of actual 
fear. They may be alarmed by the odd appearance of the examiner’s 
office, with all its strange looking equipment. The bashful or frightened 
child takes refuge in silence. The oral requirement of usual testing meth- 
ods, asking him to name the test object, is an obstacle in itself. The 
chief advantage of the two methods now to be described is that the child 
is not required or expected to make an oral response. This is also the 
chief advantage of the game of imitation used by the nurses of The 
Society for the Prevention of Blindness. The fear complex must be 
eliminated before the examiner can hope to obtain useful information. 
That entails making the child comfortable and happy, giving him some- 
thing to do that will take his mind away from the test itself, that in- 
terests him to the point where his fear obsessions are forgotten. 


Summed up, the principal obstacles to success in testing the vision 
of the letter ignorant by the use of charts and methods heretofore em- 
ployed are: the incomprehensibility of the charts, due to the meaningless 
character of such characters as the broken rings or the letter E set in 
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different positions; the invisibility of the distinguishing lines of the pic- 
tures used on illiterate charts, since these lines when drawn in proportion 
to the balance of the picture are too small to be recognizable, or even 
seen, at the distances specified; the requirement of vocal response and the 
absence of interest in the methods used. 


The Drawing Method 

Most children like to draw pictures. Few can draw very well, but 
the joy of creation, the pride of something done by one’s self, offsets 
the lack of technical skill. The chiid draws a picture and says it repre- 
sents something—and to him his own drawing is usually satisfactory. 
If he perceives it is not an exact reproduction of the object, he will tell 
you, ‘This is a boy,”’ ‘“This is a cat.’’ Often, older children will label 
their masterpieces, ‘‘boy,”’ “‘cat,’’ so that the unseeing, unappreciative, 
unimaginative adult will understand. 


A great many familiar objects can be drawn in outline, the lines 
of the drawings of the proper widths to meet the 1’ visual angle require- 
ments for various distances. Few of these outline drawings can be kept 
within the 5’ angle block without distortion, but the 5’ angle is not a 
part of the requirement for testing visual discrimination. The 5’ angle 
block came about as a corollary of drawing letters and numerals so that 
the width of their limbs and the spaces between the limbs should con- 
form to the 1° angle. 


Such a series of test characters can be prepared and set before the 
child, to whom paper and pencil are given. He will make copies of what 
he sees. In this way, the play factor is introduced, the interest factor is 
awakened, the bashfulness factor is eliminated, since oral response is not 
demanded. Most of the children reaching our offices are already in the 
kindergarten or first grade, and a part of the regular school work is 
drawing pictures, the reproduction of pictures either drawn on the black- 
boad by the teacher, or presented in wall charts. Even very small chil- 
dren, younger than the public kindergarten age, have been given pencil 
or crayon at home with which to amuse themselves. If such home care 
is lacking, the little urchins pick up the ideas of picture drawing from 
their older street playmates, who give them bits of crayon swiped from 
the school. Sidewalk artistry is too common to need comment, save to 
demonstrate that the child himself has furnished us with a sight testing 
method that we, in our adult blindness, have overlooked until very 
recently. 

I do not know who first thought of finding out how well a child 
could see by setting up pictures for him to copy. Several optometrists 
and oculists have told me about it, in different parts of the country. 
As near as I can make out, in most instances the idea originated, not in 
the self centered doctor's mind, but by the practical humble ‘‘office girl,’’ 
who, by the way, is usually the real brain of the average refractionist’s 


office. 
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This is evidently one of those fine, useful ideas that occur to quite 
a number of people at about the same time, none of them knowing that 
some one else had the same idea. The odd part of it is that no one has 
written about it, although I have seen the method in use in a good many 
offices. No one seems to have realized that it was important enough to 
write about. Some seem to think it is not ‘‘scientific’’ enough to be 
worthy written presentation. This is far more ‘‘scientific’’ than the 
theories about convergence and accommodation these same men do write 
about. 

In their picture drawing, children are of the impressionistic school 
of artistry, splendid exemplifications of the Gestalt theories of perception. 
A horizontal line is a dog’s body, attach four down strokes for the legs, 
a slightly inclined line is the neck, on which is hung a triangle or oval 
or circle, with ears and eyes, sometimes a line for a mouth, and you have 
a dog; or it may be a cat, a rat, a rabbit, a horse, whatever the make 
believe of the moment demands. A pot bellied man has a round body, 
a tall thin man is given a rectangular body, arms and hands, feet and 
legs, are lines, the neck is a single line surmounted by whatever round 
or oval face is the mental picture of the moment. 

These are technically called ‘‘stick drawings.’’ These stick drawings 
make excellent test characters, for it is very easy to make the line widths 
equal the 1’ angles of various distances. So long as you do not ask the 
child to name your stick-drawing, only ask him to copy it, you will get 
along all right. 

To subtend a visual angle of 1’, a line should be 1/3438 of the 
distance from the line to the nodal point of the eye. Of course, we can 
never get a subject at such an exact position that the nodal point of the 
eye is just 6 meters, or 10 meters, or any other distance from the test 
object. To all practical purposes, the measurement from the position of 
the patient's head to the chart suffices. In making your test charts, make 
the line widths equal to the distance divided by 3438. Thus, the width 
of the 6 M. (20 ft.) line is 6000 mm. -: 3438 = 1.75 mm.; or, 240 
in. --- 3438 — .07 in: for 25 ft., 300 in. + 3438 = .087 in.; for 
7.5 M., 75000 mm. -:- 3438 = 2.18 mm. ; and so on. 


A very practical way, without figuring and rather more accurate 
than you can draw without special equipment, is to take a pair of divid- 
ers and open them to the width of the limb of a letter on your test 
chart. Then, being.careful to maintain this opening of the dividers, draw 
the points along a piece of black paper, leaving scratch marks. You then 
cut carefully, with a razor blade and straight edge, along these scratch 
marks. The strips so obtained can be pasted on white paper to make the 
designs you wish. Dennison’s gummed black paper, which comes in 
rolls, or gummed lantern-slide binding strips, are easier to use than un- 
gummed paper. 

To make some of the characters red, some blue, some green, and 
so on, enables you to make a rough test of the child’s color sense. If you 
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use some colored tests, give the child pencils of the same colors for his 
drawing. 

The child should be seated at a low table, with a low chair, so his 
feet are firmly on the floor and he is entirely comfortable. 

To work through a test of this character requires anywhere from 
15 to 30 minutes, depending on the child. It is wiser to set up your 
pictures and leave the child alone with his play. The pictures must be 
very simple. 

The Block Selection Method 

About a year ago, Dr. George W. Bailey, of Cortland, N. Y., 
brought to my attention an entirely new idea and method of sight test- 
ing. This is decidedly the best method for testing the vision of small 
children that has yet appeared. 

He had purchased a few cut out wooden animals, of the Noah's 
Ark type, and a few cut out wooden letters. These were from one and a 
half to two inches high. Of these he had made enlarged drawings of 
various sizes, according to the 5’ block formula for various distances. 
These drawings were on architect’s tracing cloth, which is translucent. 
The drawings were fitted into a frame work which could be slid into 
the front of the Genothalmic Visual Test Cabinet. With the lamps in- 
side the cabinet lighted, and an additional bright metal reflector set at 
the back of the cabinet, we have an effective transparency of the draw- 
ing. This cabinet stands beside the patient’s chair, and the transparency 
is viewed in a reflecting mirror at 10 ft. (3 M.) in front of the patient; 
the usual set-up for the 20 ft. test in a small refracting room. 

The cut out blocks were laid on a table before the child and he was 
told to pick out the block like the picture shown. The game is easy. 
Dr. Bailey has records showing he had obtained useful information as 
to small children’s vision, which he could not have obtained by other 
methods. To one who has done much work with small children, the 
advantages of this invention are immediately obvious. 


It but remained to develop the technic and to prepare test characters 
on the 1’ angle basis. Although that looked simple at first, there was 
really a great deal of work necessary. I first took the material as it was 
to several well known child psychologists, inasmuch as it seemed probable 
they could make some first suggestions that might save us considerable 
both in time and wasted efforts in wrong directions. The first word from 
each of these psychological experts was that so long as the charts must 
be hung on the wall, or displayed in a cabinet in erect position, the 
blocks must be made so that they also would stand on the table in the 
same erect position. We soon found we could show but one picture at a 
time to very small children, and show not more than three blocks at the 
same time. 

At once it became apparent that for the purposes of discrimination 
we must make a series of blocks and pictures where there would be two 
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or three blocks quite similar in general design but each slightly different. 
If we show one picture and therewith show three blocks, all totally 
different, even if the child gets but hazy perception of the picture he will 
select the correct block. After some further experimenting, I saw quite 
clearly that these small differences in design must follow very closely the 
1’ angle formula. 

By experimenting with about thirty different children, ages from 
3 to 6, all letter ignorant, and having most of them in for tests three 
or four times, some of them as many as eight or ten times, the first 
essentials became quite apparent, and the test characters and methods of 
working were developed step by step. 

Two of the psychologists had told me that it would not be advis- 
able to use letters. I soon found this to be true, for many of these 
children were being taught the alphabet at home and when I showed 
them the letters they were altogether too prone to waste time and get 
confused in the attempt to show off and name the letter. The essential 
point in this testing game is that not only is the child not required to 
name the object, but he is not even asked or encouraged to do so. The 
less talking there is, the more likely is the examiner to find out if the 
child actually sees the object. 

The problem resolved itself into the preparation of a series of test 
characters on the 1° angle formula. That was not easy. We soon learned 
that to show animals at the start would help us in getting interest and 
attention, would center the child on the game, help adapt him to the 
situation. But not many animals can be drawn with the 1’ angle in 
mind and still keep the animal in a recognizable form. 

But we did learn this: a horse and a dog can be made with their 
legs on the |’ angle, but not the body, neck or head: but the dog can be 
made with his tail sticking up; then his silhouette is a little different 
from that of the horse and his tail can be made 1’-angle thick. There 
we had a pair of objects requiring discrimination, the discrimination test 
being that the dog’s tail sticks up. If the dog and horse blocks are set 
before the child, and the picture of the horse is shown, but the child 
picks up the dog, we can question as to whether he has seen more than 
the black mass of the picture. But, he may like dogs better than he likes 
horses and that may be the reason he picks up the dog. So we have to 
proceed to a check test. 

A cup, a teapot, a sugar bowl, are all familiar objects to every 
child. In form they can be drawn in resemblance to each other, with the 
differentiation of handles and teapot spout. The three blocks can be made 
of uniform height, but the pictures can be designed for different distance 
sizes. 

A teddybear makes a good design. Body and head are larger than 
the 1’ angle, but the four legs and neck can be drawn to 1’ and the head 
and body drawn in proportion. The forepaws are lifted so that 1’ angle 
space is between each forepaw and the head. But what can we use to set 
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against it for discrimination? A cross on a pedestal serves well. Then 
against the cross we can design a doll with outstretched arms. Thus, 
step by step, I worked out 20 test characters, each individual, but each 
with some part requiring the normal vision for the distance to which 
the picture was drawn in order to distinguish it from one or two other 
pictures, whose reproductions in block forms are shown together with 
the block form of the picture displayed. 


But we cannot with these familiar object designs measure surely 
the acuity of perception. So the characters and blocks now consist of two 
sets; the first consisting of familiar objects, mostly animals, with which 
we get the child’s interest and a rough estimate of his vision. One picture 
after another is shown, so long as he picks out the right block. When he 
begins to make consistent mistakes, showing we have reached the limit 
of what we might call ‘‘general,’’ or ‘‘large object’ vision, we then turn 
to the other set. This is made up of geometric forms, every line of which 
is drawn to the |’ angle formula. We call this the ‘‘acuity set.’’ We begin 
with the chart of this set corresponding to the chart of the familiar object 
set last correctly perceived. Seldom is the child able to identify the same 
acuity chart size as the familiar object chart size; we usually have to go 
back one or two sizes. For example, in the familiar object set he may 
have correctly identified the 20/30 characters; but in the acuity set he is 
more liable to go back to the 20/40 character. 


One other quite important point came up. The charts are printed 
black on white paper. The blocks are painted black. In the beginning I 
stood the blocks up on the table. But something was wrong—identifica- 
tion was not quick, the children seemed puzzled. At last the answer 
came. The blocks must be shown on a white background. To meet this, 
Dr. Bailey designed a liftable tray, which is folded into the box in which 
we keep the sets of charts and blocks, and which swings on hinged car- 
riers, so it can be stood upright in the box. On this tray are built three 
little shelves, on which the blocks are set. It is a very convenient and 
very successful arrangement. 

At first, we hung the charts on the wall. But we have found that it is 
far better to stand them, in a support, on a table across the room, this 
table being the ssme height as the one at which the child is seated. Every 
detail must be studied so that the child has nothing to be puzzled about. 


Many children pick up the blocks and run their fingers around 
them, to help in identification. If the block does not feel the shape the 
picture looks, he will reject it, perhaps. 

With some children this feeling perception as a guide to the identi- 
fication of the visual image seems of great help. Others do not use it all, 
but rely solely on visual comparisons. 

There seems to be a general agreement among students of child psy- 
chology who have given any attention to the matter that the child learns 
‘he meaning of his visual sensations to a very large extent by handling 
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the objects, in the early stages of learning at any rate. This method of 
sight testing conforms with such ideas, and in some instances we do see 
the child discriminating between two quite similar blocks by feeling 
around their edges while he is looking at the picture, then looking from 
picture to block and from block to picture, running his fingers around the 
block to see if the shapes are the same as he sees in the picture, and then 
rejecting or accepting the block. But even then these children do make 
mistakes. I have not yet fully decided as to whether these errors are due 
to poor vision or to comprehension failure, since many times a child 
fails on a large picture but makes accurate selection on a much smaller 
picture. 

We have learned that the cut-out blocks should be of a uniform 
height, as nearly as the design permits. There should be no clue to the 
picture from the size of the block. But the block must be a very accurate 
reproduction of the picture. 

In making the pictures, it is not easy to draw the lines of exactly 
the right width to conform to 1’, 1.5’, 2’, etc., visual angles. I finally 
made all the drawings 5 times the correct size and photographed them 
down to the 1/5th reduction. They then came out perfect. | would 
recommend this method to anyone who wishes to make himself such a 
testing outfit. 

The cheapest and most reliable way of making the blocks is to 
photograph the drawing, reducing to proper size so that the height is 
about 2 inches. Then paste the photograph on a piece of three-ply wood, 
¥% to % inch thick, and cut it out with a jig saw or very small hack saw. 


I have had a few failures, where I have not succeeded in finding 
anything very definite about the child’s vision. These instances have 
been with very neurotic children or with extremely backward children. 
My most grevious disappointments have always occurred when the 
child's mother or father was present; they always talk too much, and 
the child is always turning to them, does not keep his interest on the 
game. 

I have learned another point that I think is very important. If the 
child is enthroned in the massive, complicated, weird refracting chair, 
he seems embarassed, not exactly afraid, but considerably impressed with 
the strangeness of the whole performance. When I put him at a little 
table with a little chair, so that his feet rest on the floor and he is physic- 
ally comfortable and at home, we do not have much trouble. 


So I have made two inviolable rules: (1) never permit a parent or 
aunt in the examination room, a big sister or big brother is a help, but 
parents—never; (2) never use the official refracting chair during a child’s 
subjective tests. 

One of the most successful children’s practitioners of my acquaint- 
ance gets down on the rug (it’s kept clean) while he makes the skiametric 
study. Another successful refractionist specializing with children sits in 
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arm chair and holds the child either between his knees or on his lap dur- 
ing the entire examination. About a year ago I designed an instrument 
table which can be turned down so that ophthalmometer, manuductor, 
and other apparatus can be brought down to the level of the child sitting 
in a low chair with his feet on the floor. This is really a success, for the 
child is physically comfortable and feels at home. It is a little awkward 
for me to have to sit on an eight-inch high stool with my legs straight 
out, but my comfort is of small importance beside that of the child. 


In all visual testing, the child must be seated at a low table with his 
feet solidly on the floor. Small chairs are necessary. The table may be ad- 
justed to proper height for the little fellow’s comfort. The tests must be 
within their comprehension and interesting, free from excitement or dis- 
traction. 

I have successfully tested the vision of two-year-old children and 
had equally complete failure with four- and five-year-olds. So, while the 
testing method as it stands is a long step forward, there is something still 
to be done to bring it within the comprehension of the very backward 
child, the one about whose visual efficiency we must be highly concerned. 
As it now is, the test is perfectly successful with the average child, and 
adds knowledge that we have never before been able to obtain. 

I am now experimenting with the use of cut-outs for the test char- 
acters in place of the charts. In a year or so we may be able to add some- 
thing to the material in this paper, or we may not. Only patient experi- 
menting will tell the tale. I can see no reason why, if we stick to the job, 
a method should not be eventually developed that will be within the 
comprehension of the very backward child of four or five, and within the 
comprehension of the average child of 18 months. 

As well as using printed charts carrying the test characters, or pic- 
tures, we have used them as transparencies, in a lighted box; have made 
lantern slides to use in projection lanterns; have made a few slides to use 
in the Clason apparatus. 

At first we used 1 picture each of the 20/400, 20/200, 20/100 
and 20/80 sizes; 2 each of the 20/60 and 20/50; 4 of 20/40; 2 each 
of 20/30 and 20/25; 4 of the 20/20. It seems advisable to augment 
these by 2 more each 20/30 and 20/25, and 4 of the 20/15 sizes. It 
takes quite a little experimenting to evolve usable characters. It has not 
proved very successful to have duplicates in different sizes. This was fore- 
seen as a probable development by one of the psychologists first inter- 
viewed. 

I think this method is going to prove of considerable practical help 
in many ways. We may now find very definitely the vision of an ambly- 
opic eye and I have found this testing system far superior in adult ambly- 
opic cases than the usual letter charts. I have made a few cut-out letter 
blocks to use for these adults, but the pictures are very much better. ‘he 
information given as to progress in the education of vision in amblyopic 
eyes is far more definite, more interesting and more cheering to the 
patients as well, than that gained by letter tests. 
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As the experimenting progressed, it became apparent that small chil- 
dren were confused if the charts were at 20 ft. Finally a working distance 
of 10 ft. was settled on. But, after the first tests are made at 10 ft., during 
which the child adapts himself to the situation, the tests may be con- 
cluded at 20 ft. for the older children. It does not appear that the small 
child who is quite easily tested at 10 ft. but who does not adapt himself 
to tests at 20 ft. cannot “‘see’’ at 20 ft., but it seems that he is more accus- 
tomed to small rooms, or that he has not yet begun to give attenion to 
small objects at any great distance from him, perhaps not yet realizing 
their importance in his environment. Whenever tests have been made at 
20 ft. after first teaching the child the game at 10 ft., the visual measure- 
ments have equalled the findings at the shorter distance, but the response 
has been slower, the action more hesitant, the time element longer. In some 
cases of children around two years old I have had to commence at 5 ft., 
then work back to longer distances as they became acquainted with the 
problem. 

It was not easy to develop practical test objects. More designs had 
to be rejected for one reason or another than were found acceptable for 
the required purposes. At present the characters used are as follows: 


No. 1 = ing i visual angle 20’, or 20/200, visual angle 10’, the 
etter I. 

No. 2 —10/100, visual angle 10’, or 20/100, visual angle 5’, ted- 
dy bear. 

No. 3 —10/66, visual angle 6.6’, or 20/66, visual angle 3.3’, cup 
with handle. 

No. 4 —10/50, visual angle 5’, or 20/50, visual angle 2.5’, cart. 


No. 5-A—10/40, visual angle 4’, or 20/40, visual angle 2’, teapot 
with handle and spout. 

No. 5-B—10/40, visual angle 4’, or 20/40, visual angle 2’, cross on 
base. 

No. 6-A—10/30, visual angle 3’, or 20/30, visual angle 1.5’, sugar 
bowl with two handles. 

No. 6-B—10/30, visual angle 3’, or 20/30, visual angle 1.5’, chair. 


No. 7-A—10/20, visual angle 2’, or 20/20, visual angle 1’, horse. 


No. 7-B—10/20, visual angle 2’, or 20/20, visual angle 1’, candle in 
holder. 

No. 7-C—10/20, visual angle 2’, or 20/20, visual angle 1’, square 
with projecting ends. 

No. 7-D—10/20, visual angle 2’, or 20/20, visual angle 1’, diagonal 


cross lines. 
No. —_ 15, visual angle 1.5’, or 20/15, visual angle .75’, sail- 
oat. 
No. 8-B—10/15, visual angle 1.5’, or 20/15, visual angle .75’, sail- 
boat. 


No. 9-A—10/12, visual angle 1.2’, or 20/24, visual angle .6’, rabbit, 
erect. 
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9-B—10/12, visual angle 1.2’, or 20/24, visual angle .6’, girl 
doll. 

No. 10-A—10/10, visual angle 1’, or 20/20, visual angle .5’, dog. 

No. 10-B—10/10, visual angle 1’, or 20/20, visual angle .5’, ring on 


bar. 
No. aii 6 10, visual angle 1’, or 20/20, visual angle .5’, inverted 
No. 10-D—10/ 1.0, visual angle 1’, or 20/20, visual angle .5’, oblong 
rectangle. 


We can provide a discrimination test by placing before the child two 
or three quite similar blocks, as Nos. 3, 5-A, 6-A, and showing him but 
one of the charts of this set. Other blocks which may be used together for 
such discrimination tests are 5-B, 7-B, 9-A, 9-B; 2 and 9-B; 1, 5-B and 
9-B; 7-A and 11-A; 6-B, 7-C, 8-B and 10-B. 

As noted in another place, there is plenty of room for improvement 
in the development of the technic and the creation of suitable test objects. 


The following records show the results obtained in visual tests 
made in this manner. Particular attention is called to Group IV, who 
are very young children. The reader will here note a point referred to 
earlier in this paper, namely, that the vision of the average child of 30 
months to 36 months is as good as is the adults, provided the objects 
shown and the methods used are comprehensible to the child. 

Reports 
Group I. Kindergarten Class, average children from good homes. 
Tests by Miss Leah Day (teacher), and Dr. Bailey. 


Age Rt. Eye Lt. Eye No. Age Rt. Eye Lt. Eye 
5 yrs. 1 mo..100% 100% 10. 5 yrs. 6mo..100% 100% 
4 yrs. 11 mo..100% 100% 11. 5 yrs. 3 mo.. 25% 80% 
6 yrs. Omo..100% 100% 12. 4+ yrs. 11 _mo..100% 100% 
5 yrs. 7 mo..100% 100% 13. 4yrs. 2mo..100% 100% 
5 yrs. 6mo..100% 100% 14. 4yrs. 10 mo..100% 100% 
4 yrs. 4mo..100% 100% 15. 4yrs. 4mo..100% 100% 
5 yrs. 3 mo.. 80% 100% 16. 4 yrs. 2mo..100% 100% 
5 yrs. 5 mo..100% 100% 17. 4yrs. 3 mo..100% 100% 
5 yrs. 5 mo..100% 100% 


Note.—The information concerning vision of the little boy, No. 11, is of in- 
estimable value to both boy and parents. Never before have we had a sure way of pick- 
ing out these cases at this early age. It would have been splendid had this test been made 
a year or more earlier. 

Group II. Kindergarten Class. Children from poor homes. 

Tests by Dr. Olive Fish (School Physician), and Dr. Bailey. 
No. Age Rt. Eye Lt. Eye No. Age Rt. Eye Lt. Eye 
; rs. 6 mo... 80% 80% 6. 5 yrs. (about) 50% 80% 
rs. 6 mo...100% 80% #7. 5 yrs. (about) 80% 67% 
s. (about) 80% 80% 8. 5 yrs. (about) 50% 50% 
s. (about) 67% 80% 9. 5 yrs. (about) 67% 67% 
rs. (about) 40% 50% 10. 7 yrs. ...... 80% 80% 
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Note.—The uniformly low vision might indicate either one of four points. The 
characters in the smaller sizes may be more difficult in themselves, and so not compre- 
hended. Or, being of the class with no home training, they may have been a little 
frightened by the two strangers. We must remember the bad habit mothers of this class 
have of threatening the child with the policeman or bad man to force obedience. This 
second point may overlap into the first one, that is, the frightened child in his hysteria 
comprehends less readily. Or it may be that these children because of lack of home train- 
ing are not highly observant, which is a matter of development of perception. This 
again throws us back to the first point, the tests may not be comprehended. Or it may 
be that these children from poor homes are undernourished and so are actually ambly- 
opic. But, although that appeals to the sense of pity, and so may be something the 
charitable person would like to believe, we would have to ask for more definite proof 
before accepting the explanation. If this same showing is found in other cities and is 
uniformly true in the poorer section of the cities, with several thousand tests, this is a 
valuable bit of datum for Social Workers and students of Social Psychology. 


Group III. Grade 1B. Average children from average homes. 
Tests by Miss Ida Stark (teacher), and Dr. Bailey. 
Age Rt. Eye Lt. Eye No. Age Rt. Eye Lt. Eye 


6 yrs. 3 mo. 100% rf , .. 80% 80% 
. 5 yes. 11 mo... 100% 8. 5 .. 100% 100% 
. 6 yrs. 1 mo. 100% 9. ; .. 100% 100% 
. 6 yrs. 1 mo... 25% 10. . 100% 100% 
6 yrs. 2 mo. 100% 11. 80% 
6 yrs. 3mo. 100% 100% 


Note. School tests of vision are not undertaken below the third grade, for the 
methods used are not comprehensible by the younger children. This record shows that 
this new method is comprehensible to the first grade age. The finding of 3 cases of poor 
vision out of 11 children tested, shows the importance of making tests before the chil- 
dren reach the third grade. 


Group IV. Nursery School at The Johns Hopkins University. 
Tests by Willa Mae Cook, Ph.D., and Robert H. Peckham, Ph.D. 
No. Age Binoc. Rt. Eye Lt. Eye 


4 years 6 months ... 100% 100% 100% (note) 
3 years 1 month Record incomplete (note ) 
4 years 11 months ......100% 100% 100% 

3 years 11 months....... ? 90% 100% 

2 years 8 months... a 80% 100% (note) 
3 years 3 months f 100% (note) 
5 years 1 month .. : 100% 

2 years 4months...... ? 

5 years O months , % (note) 
3 years 11 months..... 

2 years 4months....... (note) 
3 years 5 months. % 

4 years Q months....... » (note) 
4 years 4 months a ih 

3 years 7 months....... (note) 
3 years 3 months....... 

3 years 5 months 1c 100% (note) 
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18. 3 years 9 months 100% 100% 100% 
19. 5 years 2 months ? 100% 100% 
20. 2 years 6 months 100% _ ? 
21. 1 year 9 months..... notes below 


Notes.—? indicates no test made. The 11 cases not marked ‘‘note’’ responded 
without confusion and with every sign of full comprehension. No. 1 was bothered by the 
blinder over right eye and was much slower in responses with left eye, but she finally 
made correct selections of 3 out of 4 of the 20/20 characters. No. 2 did not like the 
game, and so was not forced to continue. No. 5 did excellently with the left eye but 
made several failures in all sizes with the right eye. No. 6 made two errors and two 
correct selections of the 4 20/20 tests, which was doing pretty well for his age. No. 9 
showed some confusion with 20/20 tests with right eye and failed on all 4 20/20 tests 
with left. No. 11, only 28 months old, went through the tests rapidly with both eyes 
but would not work with blinder over either eye. No. 13 made correct selections of two 
and failed on two 20/20 tests, with each eye, but the examiners were not quite sure 
if the successes were actually seen or good guesses. No. 15 failed monocularly on the 
20/25 tests, but as he had no difficulty with this size binocularly, the failure was not 
due to lack of comprehension; he made no selections in the 20/20 test, did not even 
attempt to guess. No. 17 had some trouble with the 20/20 tests, made one correct 
selection with each eye, failed on one with each eye. No. 20 did not like the blinders 
for monocular testing, but had no trouble with both eyes open. No. 21, only 21 
months old, had trouble in establishing the situation; she made correct selections of 
teddy bear (20/200), cup (20/66), wagon (20/50), chair (20/30). 


There is no doubt about the intrinsic value of Dr. Bailey’s concept. 
This is a basic idea, sound, sensible, and it works. The success we have 
had with small children, the information obtained which could not have 
been obtained by any other method yet proposed, is sufficient encourage- 
ment to give us reason for expecting that others will add workable sug- 


gestions, out of their experiences with the method, so that if it has at 
present any shortcomings these will eventually be rectified. It is the belief 
of the writer that it can be made comprehensible for the few neurotics, 
the occasional backward child, and the little ones of considerably less than 
two years of age. To those who are interested in the care of small chil- 
dren, this is an appeal for such suggestions. 


DR. R. M. PECKHAM, 
11 MONTEREY PARKWAY, 
ROCHESTER, N. Y. 
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EXAMINATION OF MOTOR CAR DRIVERS 


A convention was held recently in Paris to consider the problems 
affecting the serious matter of ‘‘safety on the highways.’’ The discussions 
included such important phases of this work as proper illumination, 
condition of the brakes, traffic signals and safety signs and in addition a 
section was devoted to the matter of a physical examination for motor 
car drivers. 


It was the general concensus of opinion among physicians that 
many accidents which occur were due to the poor physical condition of 
the drivers of the motor cars as manifested by some ocular disorder or 
poor hearing or dizziness due to some circulatory disorder, epilepsy or 
some other nervous abnormality. Alcoholism also was found to be a 
contributing factor in many cases. 


Dr. Levy-Valensi' made a complete report of a number of investi- 
gations which had been made. He referred to the research of Professor 
‘Tanon, who has shown that attacks of vertigo may be observed, on the 
highways, in drivers who have gradually been overcome by exhaust gases 
in closed automobiles, these gases filtering in through the cracks in the 
floor of the car, and who has pointed out also that previous ingestion of 
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alcoholic beverages makes a driver*more sensitive to this type of intoxi- 
cation. He emphasized the necessity of eliminating persons with but one 
good eye, as is done in Belgium. Dr. Levy-Valensi concludes that the 
following classes should be refused permits to drive: (1) persons affected 
with progressive diseases of the nervous system, and those whose perma- 
nent lesions are incompatible, even after correction with an apparatus, 
with the proper management of an automobile; (2) persons subject to 
attacks of hysteria: (3) all epileptics; (4) all psychopaths, with the 
exception of a few ‘‘intermittents,’’ who should be subjected to frequent 
examination, if they are allowed to drive, and (5) chronic alcohol ad- 
dicts, who are subject to repeated attacks of drunkenness—to which the 
convention added heart patients and persons subject to attacks of angina 
pectoris. It was proposed that permission to drive be refused to applicants 
more than 50 years of age, for after that age one cannot count on a good 
training of the reflexes. The convention, at which automobile manu- 
facturers and their representatives predominated, took a peculiar attitude 
toward the discussions. It was apparent that the convention was not 
favorable, on the whole, to any restrictions that would be likely to 
diminish the number of automobile buyers. The majority of the persons 
present objected to nearly all the measures proposed on the subject by 
Dr. Levy-Valensi. It rejected in a formal manner the imposition of 
periodic examinations on drivers of other than trucks and large public 
autobusses. It favored a psychotechnic and medical selection only for 
professional drivers and a periodic revision of the administrative list of 
defects constituting inaptitude. 
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